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(54) DISPLAY CHARACTERISTIC CORRECTING 
CIRCUIT OF FLUORESCENT SUBSTANCE IN 
DISPLAY DEVICE 

(57) Abstract: 

PROBLEM TO BE SOLVED: To maintain the display 
characteristic of a display panel constant and to 
display an optimum picture corresponding to the inputted 
data regardless of the light emitting time of the 
fluorescent substance provided on the display panel. 

SOLUTION: The display device display the corresponding 
picture by light emitting the fluorescent substance of a 
plasma display panel(PDP) 20 (an example of a display 
panel) based on inputted data. The display 
characteristic compensating circuit has fluorescencr 
light emitting time measuring sections 12r to 12b which 
measure the light emitting time of R(red), G(green) and 
B(blue) phosphors, RGB coefficient converting sections 
14r to 14b which obtain the corresponding coefficients 
among beforehand stored plural coefficients and RGB 
input data processing sections 16r top 16b which correct 
the input data using the obtained coefficients and 
output the data to the PDP 20. Even though the display 
characteristic of the fluorescencer is varied by the 
light emitting time, the coefficients corresponding to 
the variation are obtained by the sections 14r to 14b, 



the input data are compensated for and outputted to the 
PDP 20. Thus, the color picture having a proper white 
balance and a proper chromaticity is displayed. 
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[DETAILED DESCRIPTION OF THE INVENTION] 
[0001] 

[Field of Industrial Utilization] 

The present invention relates to a display device where fluorescent 
substance of a display panel (for example, PDP (plasma display panel) ) is lightened 
based on input data (for example, input picture data for R (red), G (green) and 
B (blue)), and a picture image (for example, color picture image) corresponding 
to the input data is displayed thereon. 
[0002] 

[Prior Art] 

Recently, a thin shape and lightweight display using a PDP attract 
attention. Unlike general-purpose CRT (cathode-ray tube), this PDP is displayed 
by using a direct-drive method which is driven by digitized video signals (below, 
simply cal led picture data) , and is made to display the picture image corresponding 
to the input picture data (below, simply called input data) by emitting light in 
the fluorescent substance prepared in the PDP. 
[0003] 

[Problem to be Solved by the Invention] 

However, in the above-mentioned display device, since it was made to 
display a picture image by an emission of a fluorescent substance prepared in the 
PDP, the display characteristic (emission characteristic) changed with an 
emission time of the fluorescent substance till then, and there was a trouble where 
it became impossible to display the picture image with the optimum brightness 
corresponding to the input data, a chromat ici ty, etc. , for example, in the display 
using a PDP for a color display. Though, it was made so that the white balance 
with the optimum display characteristic of the fluorescent substance for R, G and 
B might be filled at the time of a manufacture, it sets after use. Since each 
emission time of the fluorescent substance for R, G and B differs, the display 
characteristic of the fluorescent substance for R, G and B changes and the balance 
is collapsed by the input data, even if the picture data for a white display input, 
there was a trouble where the optimum white display became difficult. 
[0004] 
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The present invention was made in view of the above-mentioned point, and 
even if the display characteristic of a fluorescent substance established in the 
display panel changes with emission time, it aims at offering the display which 
can display the optimum picture image corresponding to the input data. 
[0005] 

[Means to Solve the Problem] 

An invention according to a display characteristic correction circuit of 
a fluorescent substance as described in claim 1, a fluorescent substance of a 
display panel is emitted based on input data, and a picture image corresponding 
to the input data is displayed. The display characteristic correction circuit 
has a fluorescent substance emission time measurement section for measuring an 
emission time of the fluorescent substance, a coefficient converter section for 
calculating a corresponding coefficient from a plurality of previously stored 
coefficients based on the measurement value of the fluorescent substance emission 
time measurement section, and an input data processing section for compensating 
input data by using the coefficient calculated by the coefficient converter 
section and output the compensated input data to the display panel. 
[0006] 

The fluorescent substance emission time measurement section measures an 
emission time of the fluorescent substance, the coefficient converter section 
calculates a corresponding coefficient from a plurality of previously stored 
coefficients based on the measurement value of the fluorescent substance emission 
t ime measurement section, and the input data processing sect ion compensates input 
data by using the coefficient calculated by the coefficient converter section and 
outputs the compensated input data to the display panel. Therefore, even if the 
display characteristic of the fluorescent substance changes with the emission time, 
the coefficient corresponding to this change is calculated by the coefficient 
converter, the input data is compensated by using this coefficient and output to 
the display panel, so that the optimum picture image corresponding to the input 
data is displayed. 
[0007] 

According to an invention of claim 2, even though the display panel of 
the color display device is used in several years, in the invention of claim 1, 
the input data is used as input data for R, G and B, and the fluorescent substance 
is used as fluorescent substance for R, G and B, so as to display an optimum color 
picture where the white balance and the chromaticity are compensated. The 
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fluorescent substance emission time measurement section measures an emission time 
of the fluorescent substance for each of R, G and B based on the input data for 
R, G and B, the coefficient converter section calculates a corresponding 
coefficient for each of R, G and B from a plurality of previously stored 
coefficients based on the measurement value of the fluorescent substance emission 
time measurement section for each of R, G and B, and the input data processing 
section compensates the input data for R, G and B by using the coefficient for 
each of R, G and B calculated by the coefficient converter section for each of 
R, G and B and outputs the compensated input data for R, G and B to the display 
panel. 
[0008] 

According to an invention of claim 3, in the invention of claim 1 or 2, 
the display panel is determined to a PDP which is suitable for a thin shape and 
lightweight so as to obtain a thin shape and lightweight display device. 
[0009] 

[Embodiments of the Invention] 

An embodiment according to the present invention will be explained with 
reference to Fig. 1. In Fig. 1, references 10r, lOgand 10b denote input terminals 
for R, G and B, where input data for R, G and B (input picture data) are input. 
This input data (input picture data) expresses digital video signals input into 
the input terminals lOr, lOg and 10b. 
[0010] 

References 12r, 12g and 12b denote the fluorescent substance emission time 
measurement sections f or R, G and B, and each of the fluorescent substance emission 
time instrumentation sections 12r, 12g and 12b measures an emission time of each 
fluorescent substance for R, G and B arranged in the PDP 20 which is a display 
panel as described below, based on the input data input into the above-mentioned 
input terminals lOr, lOg and 10b. For example, the input data of n-bit for R, 
G and B (input picture data) is counted for every bit, and the enumerated data 
for R, G and R corresponding to the emission time of each fluorescent substance 
for B, G and B is output. 
[0011] 

References 14r ? 14g and 14b denote coefficient converter sections for R, 
G and B which are consisted of a ROM (Read Only Memory), and these coefficient 
converter sections for R, G and B store a plural i ty of coef f icients K each of which 
address AD corresponds to the emission time measured by each of the fluorescent 
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substance emission time instrumentation sections 12r, 12g and 12b. The address 
AD and the coefficient K stored in the coefficient converter sections 1 2r, 12g 
and 12b are determined based on the experimental data obtained by the relation 
between the emission time, emission brightness or luminescent chromatid ty of 
typical fluorescent substances. For example, the coefficient K is larger value 
in accordance with increasing the value of the address AD. The coefficient 
converter sections 14r, 14g and 14b output a coefficient K corresponding to an 
address AD as the measured value. 
[0012] 

Reference 16r, 16g and 16b denote input date processing sections for R t 
GandB, and each of the input date processing sect ions 16r, 16gand 16b compensates 
the input data by multiplying the picture data for R, G and B input into the 
above-mentioned input terminals lOr, lOg and 10b with the coef f icients Kr, Kg and 
Kb for R, G and B output from the coefficient converter sections 14r, 14g and 14b, 
respectively, and these compensated data are output to the PDP 20 through the 
output terminals 18r, 18g and 18b for R, G and B. 
[0013] 

Next, an operation of Fig. 1 wi 1 1 be explained. The fluorescent substance 
emission time measurement sections 12r, 12g and 12b measure emission times of the 
fluorescent substances for R, G and B arranged on the PDP 20, based on a picture 
data for R, G and B input into the input terminals lOr, lOg and 10b. For example, 
the input data for n-bit R, G and B is counted for every bit, and the enumerated 
data Cr, Cg and Cb for R, G and R corresponding to the emission times of the 
fluorescent substances for B, G and B are output. 
[0014] 

The coefficient converters 14r, 14g and 14b output coefficients Kr, Kg 
and Kb corresponding to the address AD which is specified by the measurement value 
(enumerated data Cr, Cg and Cb) of the fluorescent substance emission time 
instrumentation sections 12r, 12g and 12b. The input data processing sections 
16r, 16g and 16b compensate the input data for R, G and B by mul t iplying the picture 
data for R, G and B input into the input terminals lOr, lOg and 10b with the 
coefficients Kr, Kg and Kb output from the coefficient converters 14r, 14g and 
14b, and output these compensated data to the PDP through the output terminals 
18r, 18g and 18b. Therefore, since the input data for R, G and B is compensated 
by the coefficients Kr, Kg and Kb corresponding to this change and it outputs to 
the PDP 20, even if the display characteristics of the fluorescent substances of 
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the PDP 20 are changed, the optimum picture image corresponding to the input data 

can be displayed. 

[0015] 

In the above-mentioned embodiment, the display device having a PDP as the 
display panel is explained, however, the present invention is not only applied 
to this display device, but also applied to various display devices having a 
display panel using digital driving method, and the present invent ion can be used 
about that in which the fluorescent substance which emits light to the display 
panel based on input data is prepared. For example, the present invention can 
be also used about the display device having a VFD (Vacuum Fluorescent Display) 
as a display panel. 
[0016] 

In the above embodiment, input data for R, G and B is used for the input 
data, fluorescent substances for R, G and B are used for the fluorescent substance 
of the display panel, fluorescent substance emission time measurement sections 
for R t G and B, which measure emission times of fluorescent substances for R, G 
and B, are used for the fluorescent substance emission time measurement section, 
coefficient converter sections for R, G and B which obtain corresponding 
coefficients by using the measured fluorescent substance emission times for R, 
G and B, input data processing sections for R, G and B are used for the input data 
processing section which compensates the input data by using the obtained 
coefficients, and these sections are used for a color display device, so that the 
optimum picture image having a preferable white balance and brightness can be 
displayed. Nevertheless, the present invention is not limited to apply to the 
above-mentioned display device. For example, the present invention can be 
applied to a monochrome display, and the present invention can make it possible 
to display the picture image having an optimum brightness corresponding to the 
input data. 
[0017] 

In the above embodiment, the fluorescent substance emission time 
measurement sect ion measures the emission time of the fluorescent subs tance based 
on the input data, however, the present invention is not limited to this feature 
and can be made to measure an emission time of a fluorescent substance based on 
data other than input data. For example, the fluorescent substance emission time 
measurement section can measure an emission time of a fluorescent substance based 
on a power ON time. 
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[0018] 

[Effect of the Invention] 

In the invention of claim 1, a fluorescent substance of a display panel 
is emitted based on input data, and a picture image corresponding to the input 
data is displayed. The display characteristic correction circuit has a 
fluorescent substance emission time measurement section for measuring an emission 
time of the fluorescent substance, a coefficient converter section for calculating 
a corresponding coefficient from a plurality of previously stored coefficients 
based on the measurement value of the fluorescent substance emission time 
measurement section, and an input data processing section for compensating input 
data by using the coefficient calculated by the coefficient converter section and 
output the compensated input data to the display panel. The fluorescent substance 
emission time measurement section measures an emission time of the fluorescent 
substance, the coefficient converter section calculates a corresponding 
coefficient from a plurality of previously stored coefficients based on the 
measurement value of the fluorescent substance emission time measurement section, 
and the input data processing section compensates input data by using the 
coefficient calculated by the coefficient converter section and outputs the 
compensated input data to the display panel. Therefore, even if the display 
characteristic of the fluorescent substance changes with the emission time, the 
coefficient corresponding to this change is calculated by the coefficient 
converter, the input data is compensated by using this coefficient and output to 
the display panel, so that the optimum picture image corresponding to the input 
data is displayed. 
[0019] 

In the invention of claim % even though the display panel of the color 
display device is used in several years, in the invention of claim 1, the input 
data is used as input data for R, G and B, and the fluorescent substance is used 
as fluorescent substance for R, G and B, so as to display an optimum color picture 
where the white balance and the chromaticity are compensated. The fluorescent 
substance emission time measurement section measures an emission time of the 
fluorescent substance for each of R, G and B based on the input data for R, G and 
B, the coefficient converter section calculates a corresponding coefficient for 
each of R, G and B from a plurality of previously stored coefficients based on 
the measurement value of the fluorescent substance emission time measurement 
section for each of R, G and B, and the input data processing section compensates 
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the input data for R, G and B by using the coefficient for each of R, G and B 
calculated by the coefficient converter section for each of R, G and B and outputs 
the compensated input data for R, G and B to the display panel. 
[0020] 

In the invention of claim 3, in the invention of claim 1 or 2, the display 
panel is determined to a PDP which is suitable for a thin shape and lightweight 
so as to obtain a thin shape and lightweight display device. 
[BRIEF DESCRIPTION OF THE DRAWINGS] 
[Figure 1] 

Figure 1 is a block diagram showing an embodiment of a display 
characteristic correction circuit of a fluorescent substance in a display device 
according to the present invention. 
[Explanations of References of the Main Part] 
lOr, lOg, 10b - input terminal for R, G, B 

12r, 12g, 12b "-fluorescent substance emission time measurement section for R, 
G, B 

14r, 14g, 14b *•■ coefficient converter section for R, G, B 
16r, 16g, 16b input date processing section for R, G, B 
18r, 18g, 18b — output terminal for R, G, B 
20 PDP (plasma display panel) (an example of a display panel) 
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